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Abstract: Diabetes is a public health problem that requires management to avoid health sequelae.
Little is known about the determinants that influence diabetes self-care activities among rural populations. The purpose of this analysis was to explore the relationships among diabetes self-care activities,
diabetes knowledge, perceived diabetes self-management, diabetes fatalism, and social support
among an underserved rural group in the southern United States. A diabetes health promotion
program was tested during a cluster randomized trial that tested a disease risk reduction program
among adults living with prediabetes and diabetes. A structural equation model was fit to test
psychosocial factors that influence diabetes self-care activities using the Information–Motivation–
Behavioral Skills Model of Diabetes Self-Care (IMB-DSC) to guide the study. Perceived diabetes
self-management significantly predicted self-care behaviors, and there was also a correlation between
perceived diabetes self-management and diabetes fatalism. Perceived diabetes self-management
influenced diabetes self-care activities in this rural sample and had an association with diabetes
fatalism. The findings of this study can facilitate clinical care and community programs targeting
diabetes and advance health equity among underserved rural groups.
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1. Introduction
Chronic diseases such as heart disease, stroke, cancer, and diabetes are the leading
causes of death, disability, and high health care costs [1,2]. In fact, approximately 6 out of
10 adults living in the United States have been diagnosed with at least one chronic disease,
and 4 out of 10 have at least two chronic diseases [1,2]. Chronic diseases have been associated with risk behaviors including tobacco and alcohol use, physical inactivity, insufficient
sleep, stress, and poor nutrition [2]. However, diabetes is an underrecognized contributory
risk factor for chronic diseases such as cardiovascular disease, poor health outcomes, and
increased mortality [3,4]. Diabetes is prevalent among rural populations in the southern
United States, where life expectancy rates are the lowest in the nation, especially among
African Americans who have the highest rates of chronic disease prevalence, morbidity,
and mortality [4–13].
Populations living in rural areas bear a disproportionate chronic disease burden [7,8,10,14–17].
Compared with urban groups, those living in rural geographic locations have poorer health
outcomes, fewer healthcare options, higher rates of premature death, and greater chronic
disease risk factors [16–18]. Resource limitations, deficits in disease knowledge, and limited
access to primary and preventive care further exacerbate disease risk [4,6,8,11,12,19,20].
In addition to these factors, worse outcomes among rural populations living with poorly
controlled diabetes have been associated with their lack of adherence to disease management recommendations [21–23]. Poor glycemic control is associated with higher glycated
hemoglobin (HbA1C) levels and contributes to the development and progression of chronic
conditions such as heart disease and stroke [3,4].
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Health outcomes associated with diabetes among rural, southern groups can potentially be improved through health promotion and disease risk reduction interventions
that promote healthier lifestyle choices, improved knowledge about diseases and ways
to reduce risk, and strengthen protective psychosocial factors [9,24,25]. However, there
is a gap in knowledge regarding the determinants that influence diabetes self-care and
management among diverse populations living in rural, southern states [22,26–28]. The
Information–Motivation–Behavioral Skills Model of Diabetes Self-Care (IMB-DSC) was the
theoretical framework used to guide this study, which indicates that performing diabetes
self-care activities is influenced by psychosocial factors including diabetes knowledge,
perceived diabetes self-management, diabetes fatalism, and social support [29]. Diabetes
fatalism is described as the emotional distress from daily living with diabetes, coping
using religious and spiritual resources, and self-efficacy in managing diabetes [30]. Social
support is associated with improved diabetes self-management and outcomes [31–34].
More diabetes knowledge and social support and less diabetes fatalism increase the probability that diabetes self-care behaviors linked to glycemic control would be performed [29].
The purpose of this analysis was to explore the relationships among diabetes self-care
activities, diabetes knowledge, perceived diabetes self-management, diabetes fatalism, and
social support.
2. Materials and Methods
This study involved an analysis of data collected in a cluster randomized trial to test a
culturally relevant disease risk reduction curriculum among people living with diabetes
and prediabetes (ClinicalTrials.gov: NCT04795050). The study included 12 participating
churches situated in a rural area of the southeastern United States, and the primary results
showed statistically significant intervention effects for diabetes knowledge and some of the
measured self-care activities [35]. The study received institutional review board approval
at Florida State University.
2.1. Sample and Setting
The design of the cluster randomized trial involved calculating the number of participating churches and individual participants within churches needed to account for potential
intra-cluster correlation [35]. For example, individuals within a participating church may
share similar characteristics or kinship bonds that could have the effect of inducing correlation among study outcomes [36]. A conservative intra-correlation value (r = 0.008)
from previous health research [37] and a medium standardized effect size (d = 0.50) from
a similar study [38] were used to determine the sample size. For sufficient power (80%),
the study required the inclusion of at least 5 different churches and at least 71 individual
participants, accounting for 10% attrition, for each of the two groups. Serving as the statistical cluster, the rural churches situated in non-metropolitan areas as classified by ZIP codes
were randomized to intervention and control groups after the pastors expressed interest in
study participation. Randomization involved using a randomly selected five-digit random
number sequence and assigning each church to either an intervention (even number) or
control (odd number) group while ensuring the parity imbalance did not exceed two.
The individual study participants were recruited from within the participating church
congregations and self-identified as African American, were at least 22 years old, had
previously been diagnosed with either diabetes or prediabetes, and could understand and
speak English. Those deemed eligible and willing to participate provided written informed
consent. The participants recruited from churches allocated to the intervention group
received a culturally relevant diabetes risk reduction intervention, and those in churches
randomized to the control group received a patient education sheet.
2.2. Measures
Participants in the intervention group completed the measures at baseline and postintervention following the third weekly session while participants in the control group
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completed baseline measures and attended a second data collection period three weeks
later. Sociodemographic information was collected at baseline, and the items included age,
gender, employment status, educational attainment, previous diagnosis of either diabetes
or prediabetes, diabetes management regimen, family history of heart disease or diabetes,
and personal history of diabetic retinopathy. The self-reported measures for diabetes selfcare activities, diabetes fatalism, perceived diabetes self-management, social support, and
diabetes knowledge were collected during each data collection period.
2.2.1. Diabetes Self-Care Activities
Diabetes self-care activities were measured using the Summary of Diabetes Self-care
Activities, which had adequate internal consistency (α = 0.71) [39]. The instrument contains
15 items that measure self-care activities, such as blood sugar testing, dietary factors,
medications, and foot care, using an 8-point Likert scale for the number of days (0–7) the
behavior had been performed during the last week.
2.2.2. Diabetes Fatalism
Diabetes fatalism was measured using the Diabetes Fatalism Scale, a 12-item, 6-point
Likert scale that had good overall internal consistency (α = 0.80) [30]. The constructs
of diabetes fatalism that were included in the instrument were the emotional distress
(α = 0.86), religious and spiritual coping (α = 0.77), and perceived self-efficacy (α = 0.77)
subscales. Greater diabetes fatalism was indicated by higher scores (Range 12–72) on the
overall instrument, including these subscales.
2.2.3. Perceived Diabetes Self-Management
Perceptions of diabetes self-management were measured using the Perceived Diabetes
Self-Management Scale (PDSMS), which has eight questions and Likert scale-type answer
options with total score possibilities ranging from 8 to 40 [40]. The instrument had good
internal consistency (α = 0.83), with higher scores indicating a greater level of confidence
in diabetes self-management.
2.2.4. Social Support
The 20-item Medical Outcomes Study Social Support Survey was used to measure
social support in this study [41]. The instrument had 1 fill-in-the-blank item to record the
number of close friends and relatives and 19 Likert-scale, 5-point options. The total social
support score as well as the subscales (tangible support, emotional/informational support,
affectionate support, and positive social interaction) had excellent internal consistency
(α = 0.91–0.97). The tangible support items measured help provided by others during
an illness such as providing transportation to a doctor and assisting with daily chores.
Emotional/informational support measured the availability of someone else to share
concerns, assist during a crisis, and provide advice. Affectionate support can be described
as having someone to show displays of love and affection, and positive social interaction
involves having someone to share enjoyable things with.
2.2.5. Diabetes Knowledge
The Revised Diabetes Knowledge Test had adequate reliability (α = 0.77) and was used
to measure diabetes knowledge [42]. The measure includes 23 multiple choice questions,
but 3 items about insulin were not scored because the curriculum did not address insulin
therapy. The 20 items were totaled, for a maximum possible score of 100 points.
2.3. Intervention
The participants in the intervention group received a manualized culturally relevant
curriculum that was developed by the American Diabetes Association to improve diabetes self-management and reduce disease risk among African American adults in church
settings. The program was delivered by the same advanced public health nurse in the par-
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ticipating churches randomized to the intervention group over 3 weekly sessions that lasted
approximately 90 minutes to 2 hours, depending on questions and discussion. The sessions
were similar to other diabetes health promotion interventions and included information
about diabetes risk and pathology, managing diabetes and prediabetes through diet and
exercise, maintaining glucose and HbA1C levels within therapeutic ranges, and linkages
with heart disease, kidney damage, and stroke. Interactive strategies were employed,
which facilitated group discussion and engagement. The control group received a brochure
about diabetes.
2.4. Data Analysis
A confirmatory factor analysis (CFA) model was fit to test the measurement model
where self-care behavior, a latent variable, was predicted to load onto eight measured variables. These measured variables are general diet, specific diet related to fat intake, specific
diet related to carbohydrate intake, specific diet related to produce intake, exercise, blood
glucose testing, foot care, and medication management. The CFA model was nested into
the full structural model testing the hypothesis that diabetes knowledge, diabetes fatalism,
perceived diabetes self-management, and social support predict self-care behaviors. The
hypothesized model is similar to the one proposed in a previous publication by Osborn
and Egede, although the specific diet subscale is three individual subscales, and there is
no smoking subscale included [29]. Additionally, perceived diabetes self-management
was included as a predictor of self-care behaviors. The structural model and the CFA
model were tested using MPlus version 8.5 [43]. Variables with factor loadings that were
not significant were excluded from the full SEM analysis. Model fit was assessed with
likelihood ratio chi-square tests and the root mean square error of approximation (RMSEA) [44,45]. Insignificant chi-square test results indicate that the data fit the hypothesized
structure. RMSEA values less than 0.05 indicate a close fit, whereas values between 0.05 and
0.08 indicate a reasonable fit. RMSEA values larger than 0.1 indicate a poor fit [46].
3. Results
The sample included 12 participating churches that were randomized to the intervention (n = 7) and control (n = 5) groups. Of the 146 individual participants recruited
from the randomized churches, 75 received the intervention, and 71 were in the waitlisted
control group. However, a few participants (n = 9) from both the intervention (n = 7)
and control (n = 2) groups ceased participation after providing informed consent and
completing baseline measures [35]. All self-identified as African American, and there
were no significant between-group differences regarding sociodemographic characteristics
except that more participants in the intervention group had previously been diagnosed
with diabetic retinopathy (p = 0.003) and were unemployed (p = 0.02) [35]. The average
ages for participants in the intervention group were 61.8 and 61.6 for those in the control
group, and there were more participants (72%) who self-identified as being unemployed in
the intervention group, compared with those (49%) in the control group [35]. Additionally,
women (n = 110; 75%) participated in the study more than men (n = 36; 25%), but there
was no statistically significant gender difference (p = 0.08) between groups [35]. Similar
numbers of people in both the intervention (n = 43) and control (n = 44) groups had been
diagnosed with diabetes, and of those diagnosed with prediabetes, there were a few more
in the intervention group (n = 32), compared with the control group (n = 27).
The CFA model is graphically depicted in Figure 1. The initial CFA model demonstrated a poor fit (χ2 (20) = 54.450, p < 0.001; RMSEA = 0.109) to the data; thus, model
adjustments were made. First, the measured variable for specific diet related to fat intake
was removed, as it was insignificant. This model also demonstrated a poor fit to the data
(χ2 (14) = 48.256, p < 0.001; RMSEA = 0.129), and therefore, a further refinement was made
by adding the correlation between blood glucose testing and medication management to
the model. The adjusted model demonstrated an adequate fit (χ2 (13) =13.224, p = 0.4307;
RMSEA = 0.011 [90%CI: 0.000, 0.083]). Diabetes self-care behaviors loaded significantly
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Table 1. Correlations.
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−0.301 ***

0.101

1

−0.074

Note. *** p < 0.001.

Additionally, the correlation between perceived diabetes self-management and diabetes fatalism was also significant (Table 1). Model results indicated that higher perceived
diabetes self-management, higher diabetes knowledge, less diabetes fatalism, and more
social support predicted better self-care behaviors, with the model explaining 17.3% of the
variability in diabetes self-care behaviors.
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improved the perceptions of diabetes self-care as well as glycemic control among study
participants in Asia [52]. The positive associations and promising intervention delivery
methods discussed in these articles provide important considerations when developing
future public health interventions targeting diabetes.
In this sample, the negative correlational relationship between perceived diabetes
self-management and diabetes fatalism was statistically significant. This result makes
clinical sense since, with an increase in the perception of diabetes self-management, it
would seem likely that people would have greater feelings of self-efficacy and fewer
fatalistic beliefs about living with and managing diabetes. However, even though the
perceived diabetes self-management score was reported as high in this population, diabetes
fatalism was moderate, which suggests that interventions should include efforts to reduce
fatalism by directly impacting psychological and behavioral factors [47,53]. This has clinical
importance because other studies found that higher diabetes fatalism was directly linked
to poor glycemic control, poor medication adherence, and decreased self-care [53–55]. The
results of this study showed that diabetes fatalism had a small negative effect in that lower
levels of fatalism were associated with a greater likelihood of performing diabetes self-care
behaviors. In comparison, having more social support and increased diabetes knowledge
had small positive effects on self-care activities. A future study having a larger sample size
could potentially show larger effects on these outcomes in this population.
Future research can also focus on the impact of individual perceptions of diabetes
self-management on self-care behaviors in similar rural groups as well as urban populations. The strategies previously discussed such as using motivational interviewing, health
technology, and telephone interventions could be used to enhance diabetes health interventions and improve accessibility among underserved populations residing in any location.
Poverty and poor living conditions and built environment conditions can adversely affect
diabetes outcomes [56]. Further research is needed to explore the impact of social determinants of health on factors related to diabetes self-care, such as fatalism, self-efficacy,
and social support in other geographic areas, and brainstorm strategies to improve health
among diverse populations living with diabetes. Additionally, a future analysis can explore the impact of sociodemographic characteristics and diabetes-related complications on
outcomes. For example, a study among Lebanese adults showed that fatalistic attitudes
were associated with characteristics such as younger age, lower educational attainment,
higher BMI, and fewer diabetes comorbidities [57]. This study had some limitations as
well. First, the study was conducted among participants living in a southern region of the
United States, which could limit generalizability to other populations. Second, the data
were self-reported by participants, and there could have potentially been recall bias when
completing the survey instruments.
5. Conclusions
Confronting inequalities requires solutions that are practical, relevant, and encompass
the unique characteristics of those communities that have experienced multiple geographic
and systemic disadvantages [58]. For example, people living in rural geographic locations
often experience hardships related to poverty and limited access to health information,
access to health care, and other resources that affect health program responses and impact
outcomes. The COVID-19 pandemic has further exacerbated these challenges and will
likely contribute to a resurgence of diabetes-related sequelae in addition to the consequences of other chronic diseases. Mitigating rural disparities associated with diabetes
involves community-relevant strategies that address the psychological and behavioral
determinants of standardized diabetes care that improve diabetes self-care activities [53]
Healthy lifestyle recommendations promote longer life expectancy and reduce chronic
disease risk associated with the major causes of death associated with diabetes such as
cancer, stroke, and cardiovascular disease [59–61]. The development and testing of such
tailored interventions can potentially impact health outcomes, decrease chronic disease
development and exacerbation, and improve the quality of life among rural dwellers.

Healthcare 2022, 10, 1536

8 of 10

Author Contributions: L.A. was involved in the funding acquisition, conceptualization, and implementation of the methodology, as well as data collection, writing and preparing the original draft,
and further review and editing. L.G. was involved in the development of the methodology and
preparation of the manuscript, including the original draft and further review and editing. G.S.
was involved in the conceptualization and development of the methodology, statistical analysis,
writing and preparing the original draft, and editing. J.L. was involved in the development of the
methodology and reviewing and editing the original manuscript and revisions. All authors have
read and agreed to the published version of the manuscript.
Funding: This research was funded by the Florida State University FYAP grant and the Florida State
University College of Nursing Infrastructure Grant.
Institutional Review Board Statement: This study was conducted in accordance with the Declaration of Helsinki and approved by the Institutional Review Board of Florida State University (HSC
2017.20379 on 3/14/17).
Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.
Data Availability Statement: The data presented in this study will be considered upon request from
the corresponding author. The data are not publicly available due to privacy issues.
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1.
2.
3.
4.

5.

6.

7.
8.
9.

10.

11.

12.
13.
14.

Boersma, P.; Black, L.I.; Ward, B.W. Prevalence of Multiple Chronic Conditions Among US Adults, 2018. Prev. Chronic. Dis. 2020,
17, 200130. [CrossRef] [PubMed]
CDC. National Center for Chronic Disease Prevention and Health Promotion. 2021. Available online: https://www.cdc.gov/
chronicdisease/index.htm (accessed on 4 May 2022).
Leon, B.M.; Maddox, T.M. Diabetes and cardiovascular disease. Epidemiology, biological mechanisms, treatment recommendations and future research. World J. Diabetes 2015, 6, 1246–1258. [CrossRef] [PubMed]
Tsao, C.W.; Aday, A.W.; Almarzooq, Z.I.; Alonso, A.; Beaton, A.Z.; Bittencourt, M.S.; Boehme, A.K.; Buxton, A.E.; Carson, A.P.;
Commodore-Mensah, Y.; et al. Heart disease and stroke statistics-2022 update: A report from the American Heart Association.
Circulation 2022, 145, e153–e639. [CrossRef]
Carnethon, M.R.; Pu, J.; Howard, G.; Albert, M.A.; Anderson, C.A.; Bertoni, A.G.; Mujahid, M.S.; Palaniappan, L.; Taylor, H.A.,
Jr.; Willis, M.; et al. Cardiovascular Health in African Americans: A Scientific Statement from the American Heart Association.
Circulation 2017, 136, e393–e423. [CrossRef] [PubMed]
Havranek, E.P.; Mujahid, M.S.; Barr, D.A.; Blair, I.V.; Cohen, M.S.; Cruz-Flores, S.; Davey-Smith, G.; Dennison-Himmelfarb, C.R.;
Lauer, M.S.; Lockwood, D.W.; et al. Social determinants of risk and outcomes for cardiovascular disease A scientific statement
From the American Heart Association. Circulation 2015, 132, 873–898. [CrossRef]
Howard, G.; Kleindorfer, D.O.; Cushman, M.; Long, D.L.; Jasne, A.; Judd, S.E.; Higginbotham, J.C.; Howard, V.J. Contributors to
the excess stroke mortality in rural areas in the United States. Stroke 2017, 48, 1773–1778. [CrossRef]
Kulshreshtha, A.; Goyal, A.; Dabhadkar, K.; Veledar, E.; Vaccarino, V. Urban-rural differences in coronary heart disease mortality
in the United States: 1999–2009. Public Health Rep. 2014, 129, 19–29. [CrossRef]
Limdi, N.A.; Howard, V.J.; Higginbotham, J.; Parton, J.; Safford, M.M.; Howard, G. US mortality: Influence of race, geography
and cardiovascular risk among participants in the population-based REGARDS cohort. J. Racial Ethn. Health Disparities 2016, 3,
599. [CrossRef] [PubMed]
Meit, M.; Knudson, A.; Gilbert, T.; Yu, A.T.; Tanenbaum, E.; Ormson, E.; Popat, S. Rural Health Reform Policy Research Center:
The 2014 Update of the Rural-Urban Chartbook. 2014. Available online: https://ruralhealth.und.edu/projects/health-reformpolicy-research-center/pdf/2014-rural-urban-chartbook-update.pdf (accessed on 6 May 2022).
Singh, G.K.; Daus, G.P.; Allender, M.; Ramey, C.T.; Martin, E.K.; Perry, C.; Reyes, A.A.D.L.; Vedamuthu, I.P. Social determinants
of health in the United States: Addressing major health inequality trends for the nation, 1935–2016. Int. J. MCH AIDS 2017, 6,
139–164. [CrossRef] [PubMed]
Singh, G.K.; Siahpush, M. Widening rural-urban disparities in all-cause mortality and mortality from major causes of death in the
USA, 1969–2009. J. Urban Health 2014, 91, 272–292. [CrossRef] [PubMed]
Trivedi, T.; Liu, J.; Probst, J.C.; Merchant, A.; Jones, S.; Martin, A.B. Obesity and obesity-related behaviors among rural and urban
adults in the USA. Rural. Remote Health 2015, 15, 3267. [CrossRef] [PubMed]
Coughlin, S.S.; Clary, C.; Johnson, J.A.; Berman, A.; Heboyan, V.; Benevides, T.; Moore, J.; George, V. Continuing Challenges in
Rural Health in the United States. J. Environ. Health Sci. 2019, 5, 90–92.

Healthcare 2022, 10, 1536

15.
16.
17.

18.

19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

9 of 10

Garcia, M.C.; Faul, M.; Massetti, G.; Thomas, C.C.; Hong, Y.; Bauer, U.E.; Iademarco, M.F. Reducing Potentially Excess Deaths
from the Five Leading Causes of Death in the Rural United States. MMWR Surveill. Summ. 2017, 66, 1–7. [CrossRef] [PubMed]
Garcia, M.C.; Faul, M.; Dowling, N.F.; Thomas, C.C.; Iademarco, M.F. Bridging the Gap in Potentially Excess Deaths Between
Rural and Urban Counties in the United States. Public Health Rep. 2020, 135, 177–180. [CrossRef] [PubMed]
Moy, E.; Garcia, M.C.; Bastian, B.; Rossen, L.M.; Ingram, D.D.; Faul, M.; Massetti, G.M.; Thomas, C.C.; Hong, Y.; Yoon, P.W.; et al.
Leading Causes of Death in Nonmetropolitan and Metropolitan Areas—United States, 1999–2014. MMWR Surveill. Summ. 2017,
66, 1–8. [CrossRef] [PubMed]
Matthews, K.A.; Croft, J.B.; Liu, Y.; Lu, H.; Kanny, D.; Wheaton, A.G.; Cunningham, T.J.; Khan, L.K.; Caraballo, R.S.; Holt, J.B.;
et al. Health-Related Behaviors by Urban-Rural County Classification—United States, 2013. MMWR Surveill. Summ. 2017, 66, 1–8.
[CrossRef]
Logan, H.; Guo, Y.; Dodd, V.J.; Muller, K.; Riley, J. The burden of chronic diseases in a rural North Florida sample. BMC Public
Health 2013, 13, 906. [CrossRef]
Swanoski, M.T.; Lutfiyya, M.N.; Amaro, M.L.; Akers, M.F.; Huot, K.L. Knowledge of heart attack and stroke symptomology: A
cross-sectional comparison of rural and non-rural US adults. BMC Public Health 2012, 12, 283. [CrossRef]
Chatterjee, R.; Maruthur, N.M.; Edelman, D. Novel risk factors for type 2 diabetes in African Americans. Curr. Diab. Rep. 2015, 15,
103. [CrossRef]
Cummings, D.M.; Lutes, L.D.; Littlewood, K.; Solar, C.; Hambidge, B.; Gatlin, P. Impact on distress reduction on behavioral
correlates and A1C in African American women with uncontrolled type 2 diabetes: Results from EMPOWER. Ethn. Dis. 2017, 27,
155–160. [CrossRef]
Richards Adams, I.K.; Figueroa, W.; Hatsu, I.; Odei, J.B.; Sotos-Prieto, M.; Leson, S.; Huling, J.; Joseph, J.J. An examination of
demographic and psychosocial factors, barriers to health eating, and diet quality among African American adults. Nutrients 2019,
11, 519. [CrossRef] [PubMed]
Hill-Briggs, F.; Adler, N.E.; Berkowitz, S.A.; Chin, M.H.; Gary-Webb, T.L.; Navas-Acien, A.; Thornton, P.L.; Haire-Joshu, D. Social
Determinants of Health and Diabetes: A Scientific Review. Diabetes Care 2020, 44, 258–279. [CrossRef] [PubMed]
Davis, A.M.; Vinci, L.M.; Okwuosa, T.M.; Chase, A.R.; Huang, E.S. Cardiovascular health disparities: A systematic review of
health care interventions. Med. Care Res. Rev. 2007, 64, 29S–100S. [CrossRef]
Berardi, V.; Bellettiere, J.; Nativ, O.; Ladislav, S.; Hovell, M.F.; Baron-Epel, O. Fatalism, diabetes management, and the role of
religiosity. J. Relig. Health 2016, 55, 602–617. [CrossRef] [PubMed]
Hernandez, R.; Ruggiero, L.; Riley, B.B.; Wang, Y.; Chavez, N.; Quinn, L.T.; Gerber, B.S.; Choi, Y.K. Correlates of self-care in
low-income African American and Latino patients with diabetes. Health Psychol. 2014, 33, 597–607. [CrossRef] [PubMed]
Smith, S.A.; Ansa, B. A systematic review of lifestyle interventions for chronic diseases in rural communities. J. Ga. Public Health
Assoc. 2016, 5, 304–313. [CrossRef]
Osborne, C.Y.; Egede, L.E. Validation of an Information-Motivation-Behavioral skills model of diabetes self-care (IMB-DSC).
Patient Educ. Couns. 2010, 79, 49–54. [CrossRef] [PubMed]
Egede, L.E.; Ellis, C. Development and psychometric properties of the 12-item diabetes fatalism scale. J. Gen. Intern. Med. 2010,
25, 61–66. [CrossRef] [PubMed]
Al-Dwaikat, T.N.; Chlebowy, D.O.; Hall, L.A.; Crawford, T.N.; Yankeelov, P.A. Self-management as a mediator of the relationship
between social support dimensions and health outcomes of African American adults with type 2 diabetes. West J. Nurs. Res. 2020,
42, 485–494. [CrossRef]
Fitzpatrick, S.L.; Hill-Briggs, F. Strategies for sustained weight management: Perspectives from African American patients with
type 2 diabetes. Diabetes Educ. 2017, 43, 304–310. [CrossRef] [PubMed]
Hawkins, J.M.; Mitchell, J. Can social integration and social support help to explain racial disparities in health care utilization
among men with diabetes? Int. J. Men’s Health 2017, 16, 66–83.
Rutledge, P.M.; Montgomery, A.J.; Lott, S.M.; McGee, Z.M.; Burns, D.M. The relationship between family support, self-care, and
health in selected African American females with type 2 diabetes. J. Natl. Black Nurses Assoc. 2019, 30, 1–9.
Abbott, L.S.; Slate, E.H.; Graven, L.J. Cardiovascular disease risk among rural residents living with diabetes and prediabetes: A
cluster randomized trial. Public Health Nurs. 2020, 37, 16–24. [CrossRef] [PubMed]
Donner, A.; Klar, N. Pitfalls and controversies in cluster randomization trials. Am. J. Public Health 2004, 94, 416–422. [CrossRef]
[PubMed]
Murray, D.M.; Blitstein, J.L. Methods to reduce the impact of intraclass correlation in group-randomized trials. Eval. Rev. 2003, 27,
79–103. [CrossRef] [PubMed]
Dsn, P.S.F.; Pribulick, M.; Williams, I.C.; James, G.D.; Rovynak, V.; Seibold-Simpson, S.M. Promoting heart health in rural women.
J. Rural Health 2013, 29, 248–257.
Toobert, D.J.; Hampson, S.E.; Glasgow, R.E. The summary of diabetes self-care activities measure. Diabetes Care 2000, 23, 943–950.
[CrossRef] [PubMed]
Wallston, K.A.; Rothman, R.L.; Cherrington, A. Psychometric properties of the perceived diabetes self-Management scale (PDSMS).
J. Behav. Med. 2007, 30, 395–401. [CrossRef] [PubMed]
Sherbourne, C.D.; Stewart, A.L. The MOS social support survey. Soc. Sci. Med. 1991, 32, 705–714. [CrossRef]

Healthcare 2022, 10, 1536

42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.

53.
54.
55.
56.
57.
58.
59.
60.

61.

10 of 10

Fitzgerald, J.T.; Funnell, M.M.; Anderson, R.M.; Nwankwo, R.; Stansfield, R.B.; Piatt, G.A. Validation of the revised brief Diabetes
Knowledge Test (DKT2). Diabetes Educ. 2016, 42, 178–187. [CrossRef] [PubMed]
Muthén, L.K.; Muthén, B.O. (1998–2011). Mplus User’s Guide, 6th ed.; Muthén & Muthén: Los Angeles, CA, USA, 1998.
Browne, M.W.; Cudeck, R.I. Alternative ways of assessing model fit. In Testing Structural Equation Models; Bollen, K., Long, K.,
Eds.; Sage: Newbury Park, CA, USA, 1993; pp. 136–162.
Steiger, J.H. Structural model evaluation and modification: An interval estimation approach. Multivar. Behav. Res. 1990, 25,
173–180. [CrossRef] [PubMed]
MacCallum, R.C.; Browne, M.W.; Sugawara, H.M. Power analysis and determination of sample size for covariance structure
modeling. Psychol. Methods 1996, 1, 130–149. [CrossRef]
Abbott, L.; Slate, E.; Graven, L.; Lemacks, J.; Grant, J. Fatalism, social support and self-management perceptions among rural
African Americans living with diabetes and pre-diabetes. Nurs. Rep. 2021, 11, 242–252. [CrossRef]
Gao, J.; Wang, J.; Zhu, Y.; Yu, J. Validation of an information-motivation-behavioral skills model of self-care among Chinese adults
with type 2 diabetes. BMC Public Health 2013, 13, 100. [CrossRef]
Alshutwi, S.; Miligi, E.; Alhumidan, L.; Almutairi, A.F. The influence of the disclosure of diabetes on the cognitive, physical ability
and diabetes self-management in diabetic employed adults in Saudi Arabia. Nurs. Open 2022, 9, 978–985. [CrossRef] [PubMed]
Sayin Kasar, K.; Duru Asiret, G.; Kutmec Yilmaz, C.; Canlar, Ş. The effect of model-based telephone counseling on HbA1c
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